Abstract. The neutron capture reactions of the 244 Cm and 246 Cm isotopes open the path for the formation of heavier Cm isotopes and heavier elements such as Bk and Cf in a nuclear reactor. In addition, both isotopes belong to the minor actinides with a large contribution to the decay heat and to the neutron emission in irradiated fuels. There are only two previous 244 Cm and 246 Cm capture cross section measurements: one in 1969 using a nuclear explosion [1] and the most recent data measured at J-PARC in 2010 [2] . The data for both isotopes are very scarce due to the difficulties in performing the measurements: high intrinsic activity of the samples and limited facilities capable of providing isotopically enriched samples. We have measured both neutron capture cross sections at the n_TOF Experimental Area 2 (EAR-2) with three C 6 D 6 detectors and also at Area 1 (EAR-1) with the TAC. Preliminary results assessing the quality and limitations (background subtraction, measurement technique and counting statistics) of this new experimental datasets are presented and discussed.
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Introduction
Accurate neutron capture cross section data for minor actinides (MAs) are required to estimate the production and transmutation rates of MAs in light-water reactors (LWR) with a high burnup, critical fast reactors like Gen-IV systems and other innovative devices such as accelerator driven systems (ADS) [3] . The 244 Cm (T 1/2 =18.1 years) and 246 Cm (T 1/2 =4730 years) isotopes are among the most important MAs due to the difficulties in their transmutation and their contribution to the radiotoxicity of the irradiated nuclear fuels. In particular, even after three years of cooling, 244 Cm shares nearly 50% of the total actinide decay heat in irradiated reactor fuels with a high burnup. In addition, both of them are in the path of the creation of any heavier Cm isotopes and heavier elements like Bk and Cf. Only two previous capture measurements were done before the n_TOF measurements. The first one, done in 1969 [1] , used the neutrons produced in an under-ground nuclear explosion. The 244 Cm (n,γ) cross section was measured in a range from 20 eV to 1 keV and for the 246 Cm(n,γ) from 20 eV to 400 eV. The second capture measurement was performed in 2010 with a large coverage Ge-array in the Accurate Neutron Nucleus Reaction Measurement Instrument (ANNRI) at J-PARC [2] . In this second measurement the data obtained for both isotopes range from 2 eV to 300 eV. The resonance analysis was done up to 30 eV. The scarcity of the available data and the many experimental challenges involved in the two previous measurements motivated an additional measurement under different conditions, i.e., in a different facility, with different detectors and monitors and with a different methodology.
Experiment
The same samples used at J-PARC have been measured at n_TOF. In this facility, the neutron beam is generated through spallation of 20 GeV/c protons, which are extracted in pulses from the CERN Proton Synchrotron and impinging on a lead target. The samples have been measured in both experimental areas. The measurement in EAR-2 has been done with three C 6 D 6 detectors and the Total Energy Detection (TED) [6] technique, and the measurement in EAR-1 with the n_TOF Total Absorption Calorimeter (TAC) [7] , designed to detect the complete γ-ray cascade. Measuring in both experimental areas with different detectors and techniques will allow to crosscheck results and, presumably, to reduce the final uncertainties.
The targets used for the experiment consist in two samples of 244 Cm and one of 246 Cm. There were 0.4 mg of 244 Cm in each of the 244 Cm samples and 1.1 mg of 246 Cm in the 246 Cm sample. The isotopic abundances of the different actinides are presented in Table 1 . 
Measurement at the EAR-2
The three C 6 D 6 detectors were placed at 5 cm from the sample and perpendicular to the beam. In addition, three additional detectors were used for monitoring the beam. Two of them measured the intensity of the proton beam. The third one was the SiMon [8] , an array of four silicon detectors facing a thin enriched lithium fluoride foil, for monitoring the neutron beam.
To obtain accurate weighting functions required for the PHWT [9] technique, a very detailed description of the experimental set-up has been implemented in the Geant4 toolkit [10] . The simulated response functions have been validated with experimental data obtained with several calibration sources ( 133 Ba, 137 Cs, 60 Co, 88 Y, AmBe and CmC). The geometry implemented in Geant4 and one of the simulated response functions are shown in Figure 1 . The data obtained at n_TOF are processed with the Pulse Shape Analysis (PSA) routine [11] . The results of the fits are stored in ROOT files [12] : signal amplitudes, signal areas, times, etc.. Also the conversion from time-of-flight to neutron energy is done. Accurate amplitude-to-energy calibrations and gain stability checks were performed on a weekly basis for the three C 6 D 6 detectors using 133 Ba, 137 Cs, 60 Co, 88 Y, AmBe and CmC calibration sources. Small gain shifts ( 8%) are observed and corrected as a function of time.
The total number of counts as a function of neutron energy measured with the Cm samples in place are shown in Figure 2 . Also shown are the estimated total background, the beam related background, and the no-beam related background. These backgrounds have been obtained from dedicated measurements.
A preliminary but rather complete analysis of the data measured at the EAR-2 has been performed and two preliminary capture yields (no background subtracted) have been obtained, one for the 244 Cm samples and the other for the 246 Cm sample. Both yields (no background subtracted) are presented in Figure 3 together with the yields obtained from the JEFF-3.3 [13] cross sections with the experimental background and the characteristics of the EAR-2 neutron beam (neutron flux + resolution function) [14] . The relative differences between the experimental and the evaluated yields (in %) are shown at the bottom of each panel, integrated for each resonance. The results have been normalized to the first large resonance of 240 Pu at 1 eV. 
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Total Sammy Yield Together with the experimental data points, we show an estimation of the contribution of the capture and fission reactions in each isotope present in the samples. These contributions have been obtained using the SAMMY computer code to calculate the reaction yields taking into account the experimental conditions such as Doppler and resolution broadening, and taking the reaction cross sections from JEFF-3.3. The resulting yields were then normalized to fit the experimental results and added to the background, obtained from dedicated measurements. 
Measurement at the EAR-1
The measurement in EAR-1 was performed with the TAC, which is an array of 40 BaF 2 crystals designed to detect the full capture γ-ray cascades. The data analysis is ongoing and it will follow similar procedures than the ones performed in previous TAC experiments [15] [16] . Signals are grouped into TAC events with a 20 ns coincidence window, and cuts in total deposited energy and detection multiplicity allow to improve the signal to background ratio.
The total number of counts as a function of neutron energy measured with the 244 Cm samples in place are shown in Figure 4 , together with the estimated backgrounds. The better energy resolution and smaller instantaneous neutron fluence in EAR-1 results in a narrower resonant structure and a larger contribution of the no-beam related background. 
Conclusions
The capture cross sections of 244 Cm and 246 Cm are required to estimate the production and transmutation rates of MAs in LWR and also for new reactor types. There are only two previous capture measurements of these two isotopes, both of them with many experimental difficulties.Therefore, a new measurement has been performed at n_TOF using the two experimental areas and preliminary capture yields have been obtained.
